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(54) SILANE COUPUNG AGENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silane coupling agent capable 
of introducing a carboxy group or a hydroxy group to the surface of a 
substrate. 

SOLUTION: This silane coupling agent is a compound having a 
chloromethylsilyl group, a dichloromethylsilyl group or a trichlorosilyl 
group at one terminal, and an o-nrtrobenzytoxy group, or an 
-nitrobenzyloxy group in which one hydrogen of methylene is 
substituted, at the other terminal. The method for producing the 
mat rial having the carboxy group or the hydroxy group is 
characterized in that the compound is reacted with a material having 
th hydroxy group, and the reacted material is irradiated with light A 
compound represented by general formula (1) (wherein. G is O or COO; 
R1 is a hydrogen atom or a linear or branched alky I group: R2 is a 
chlorodimethylsilyl group, a dichloromethylsilyl group or a trichlorosilyl 
group; and n is a positive integer) is cited as the preferable ester 
compound. 
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[fS#J5 3 ] Sfefts 1 Xttg»*3g 2 (CS2<BO<L£h& t 20 

[000 1] 

y Armani? * p a > ^ > y /usxn h y * p 

[0 0 0 2] 

*fc«>. fc&tlTV^ofc. Sift. li. 

7>-^$/^y v^Jt ur. hy > h*v">y /ug&*r 

(UJP^> Chein. Lett.. 228-229. (2 
000)) % Rtf htf* h^^y^ttSo-^hP 40 

Qt> N Polyn. Prep. Jpn. . 48, 2247-2248. (1999)) & 
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(±i£<r\ G^COOO^m = 4-C*)0s G&OVk 
r CQfL^tt. h*isisV 

ffiict Kp#->/w**ai-. felt ur, *y*y/u* 

[0 0 0 3] 

£*rr* o K p^y^x^f/wRi#^ h y > 
h * y y y ^SSr^rTS o - - h n^y^x-r/i' 

<t e^^^/^iSXIi^-^/w^Jw.t 9 % Stettin 
**SffiK#/u#*>vu£^fc KP*^g*S>A-r<5£ 

6->7^y^y ^*TO*riWW-* ^ t tr S 
[0 00 4] 

?vu-> y &3tXI±&9 p p * ^vi'v' y /I'SXtt h !i 

^p'/y/u«#u io»o-^hp^<^^ 

h p^y^/U*^f->S«:*t5^1»*ft*L, t Kp 
[0 00 5] 

v y A>mx&i?* p p > y /uxxtt h y * p p > 

Sl/^SCrVU te<o^^o--hp-<^^/u^v'2£ 
Xtt>fi/yo — :><0;fcIfcaM&»£ftfc:o - = hP^ 

&onj:<, *a>tt#*^»#-e*>oT<b.fc<, -x 

ii:iEA±##-t- 6 i><D -e*> 0 it < m £ tiz t> o -efc 6c 
o - = hp^^^/u^^^x^^-reik'&^a: urn, 

5o *%Wtt> *?r£L<l*, TfB-Jtt* (1) -e*$*t 
lit 3} 



so 

J 
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-Aaa; (i) *>fl:*«w*5^-c, R i f ^ jfc*]*^**: 

& (1ES) -ett3t»«BME«>AA»6>^^»-efc9^- 
TMK&to (1ET) ■W'&lfcffi** R 
»tt»fcB364iTA^*s % JNMfcfl'*<'J^&ttEJR* 

6 0 HBW (i) aft*4M2^5MFL*r 

i% ntt, 3«±*>«EB*«U »*L<«t3-15"C 
J:9*M:U<tt3-l 0<D&»T*£>6 o nl**lc: 
■££JiS£l\P. njJ5*#<*5i:R l <0»&tra*l3: 

[0 0 0 6] — (1) <0^*7vWb&4& (1ES) t 
LTf*. »lCftiU<«t, 5- (^dd^W!) 

- (^on^f/^iJ;l,) ^yKl- (2-~h 

(2«=hP7x=^) ^9vK 11- 



n*/^f/Uv/y/U) frVT^^ttl- (2-ihn7a 
zi/W) ac^/K 1 1 — (^dp> ^vUv' D /U) £ 

(2-^ho7xn/w) atfvK 11- (h 

y^oo->y/u) ^yr^vfii- (2-^ho7xs 
yp) ac^vK 5- (^ppi//f;k>!l/i') +<WSfk 

y^yKo-^ho^y-^K 5- (hy^oo-yy 

^yKo-=hn^yi/yK ll - n o v? 
>^-;u->y/u) ^yr^yKo-^ha^y-^K 11 

vv^k li - (hy^oo-yy/u) * >^ # ^gfe o - 
=. h p-<>$M*#lf fetiS. (1) (Ox.-Tiv 

( 1 ET) «rlc»*U<fi, 3- u 

o^^yy/v) ^nf/n- (2-^hP7x^ 

/U) SLOUCH— 3- (^PP^/^yy/k) ^ 

- (hy^ppi/y;u) ype/n- (2-^ho7x 
r/K 6- (^op^f;u*yy;u) 

^3r*>/H — (2-=hP7x-/P) ac^vloc— ^-/K 
20 6- (^PP^^U-yy/M ^3r->/H - (2-- h 
P7x-/W) zn^;P3i— r/K 6- (hy^PP*yy 
/U) ^v^>/H - (2--hP7x=:/l/) ji^/Urc— x 
/K 3- (^PP^f^yy^) y& £VUo - n h p 
^V^/Ujz— yvK 3- (^ppyf/vyy/l/) :/n 
f/i^o — =■ V a'O'vvnn— rvK 3— ( h y ^ p d *> 

-fv e/l/o-- ho^y^*- yvK 6- 
np^f;uyy;u) - — h P^y>?;n- 

7^/K 6- (^PP^f^yy/P) — ^r-y/Uo-^h 
p^y^x-r/K 6- (hy^op*>y^) > 
30 /Wo-^ h p^s/a^ac— J T/vfr&tf <bix-5 0 

[0 0 0 7] — (1) O^XTvMt-a^ (1ES) O 
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(2) 




(3) 

OzN 

WSOHO, DMAP 



» H 

H 2 C=C — (CH2)„. 2 — C— O — CH 

(4) 



! -0 



R 2 H, H 2 Pta 6 -6H 2 0 



O R 1 
. II I 
R 2 — (CH2) n C— O CH 
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tt. mx-tt, -w&&*G'rz>**x^m. (2) o 
-^ho^y^r/^-^w (3) 

(4) ££/£U K-Se««:Ji[<keA(IV)H^ 
7k^(H2PtCl6 -6H2 0) SrttSttLT* 
>9 >XniS# a a ^ ^tVi/y h y * o o is? V 

01*.!^ WSC - HC 1 (WSCJ**^*/^^' ^ 
KOtt) "Cfe !K WSC-HC1 £ UTfi 1 -**7k- 
3- (3-v?^^T ^otf/U) -#7U2*i*>f S K 

/N-f Kn^P7-T hWTf £>*t<5o ) fc, DMAP (4 



(IBS) 




0 2 N 



(2) zmt^X--^ (SOCh) *4rffl^6^jnw 
^rtfe-CIMttft*^ U o -~ hP'O^T^-/^ 
a&fc (3) t DM A P W J: 5 ^HiR7 ^ V 

sift***-*- h y »>Ar-ia5c-r6^^^^^'c i -& 
j&t-^6 0 — Aftss (i) <n** s rMt&to (ies) 

[0 0 0 9] (1) <r>=--7-frft&m (1ET) 0) 
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&s/5<*^-7vu (7) $r±*&u m-m&^zmt 

^^(I^SATk^CHzPtCU -6H2O) £ttSt£LT, * 



10 0 1 1] 3£ (1ET) ^-a-^l-fflV>e^-x/u (7) 
fix o-^hP^yXr/uft KXttT^/i'o-^h 
D7*-;^hy (8) £t K7^V<b^J5$^r, 

Ik-wifxr^bbx^r^b^ (10) iSI 
M^T-1^5:St^7;^-;w (5) 
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40 
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HQO. 
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[0 0 14] t Ko^5^t6WiUv'y3 
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Si 



j— OH CH3 

J — 0 — Si— (CHa) n OH 

J OH CH 3 



OR 



Si 



OR 



Si 



O^ 
-OH 



:si— (CH 2 ) ft 

CH 3 



-OH 



-O— Si— (CHaJn OH 

-O 



10 0 16] m*&®Ktt3&Lfc-*9:iS; (l) <D<fc3^ 



(8) 



20 0 2-8048 1 



13 

-CORE (^®<£«fr) fc*BMt«rRI^»T5i:, XHUtt 
7^7 (USH-500?) fcftSlirU 300nm^ 

tt, ttfiiOUjqb^-CfoS Chem. Lett.. 228-229. 
(2000) Rlf Polym. Prep. Jpn. , 48. 2247-2248.(199 
9)) *r«H£*tfct\, 
[0 0 17] -«« (1) #jSft®^)t K 

p * v a* t BU&t 5 EcJfcSS klWpp^ V 

o p > y /vsxfi hy ^ p p -> y 
S*r*rrsc:i: -** (1) o<t<s^ 

^jBfcL-c, s- (hy^pp>y/v) <o>*>mi 

- (2--hD7x^) ji^/u (— tt£t(iES)fc:*3^ 
TR"=CH». R 2 =SiCl3. n = 4) *ffl^^fc1^>'>^/^ 

(i) (jEM-e/pyh) ^.5- (hy^h^i/s/ 

ffl^fc^^^/w (i) (S^^P^h) 

^ v = m^<ottm<ott*> \zmm>-cmm*mtm u ft 

* (*»-C^n h) I:oinT n MS^m (RJCWffiB) 
ir^^^^^/^M^SHte^^rT'p y h U^^^T 
h!J^PP->y/ul$:ttity7'/u (I) -e 

tt. ^M-e2o^^^®^§rifeL3t^y a 

f±, a«*f*^i^wo*®«Ftt^«sufc->y av** 

tiZ. -2r* tV* h*^y ^S£W-*-5tfx:7Vw 

(i) to, ai«a-c6 o^BB^affittfls-ctaetftf*! 

- (hy^pp->y^) ^ot'/px-f/u (— «5fc(iE 
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T)IC&lr*TR a »H« R 2 =SiCls. n = 3) £/fH/>fc1r 

^3- ( h y > h^r*>>y/u) ^pt>x-f/^ffl^ 
fc^^M") Wt^ayh) t*. ->yp>i>* 

i^ayH i^o^t, ftffl^ng (Rjt^ra) tm&t 

^y ^#Jt UTOif4Mt?fc6. 

at, 5- (hy^pp>y/u) (2 
-=* fp7x^) (-)ft^:(iES)ic^v>rR I 

= CHj, R 2 =SlCl3, n = 4) Srffll^cf"^^ 
20 (I) (Wt^pyh) fc, i-x/wS^^y^ 

y^ffl^u, 2-= ho^^/us- (hy^pp 

v-y/w) ^PtT/PJi-^yW (-^(lET)l^^ol>TR l = 
H. R 2 =SiCl3s n=3) &m^tL<y>7A'{Tl) (jE^ 

10 0 19] 

jal^^CRUCHa) (P^ifc 

5 0 0m 1 t^77^=ii:2-- hnTir h7x/yi 
5. Og (9 1. Ommol) % *9 / — /U2 5 0ml ^rA 

0. 4 K (2 7 4nmol) U-f o40*.fc, *<D3i&7k 

^<jKw-^--C»J@U. 7K2 0 0ml ^i0^3O^S 
^Ufe^. ?an&A,A (2 0 0ml X 5) -Ctttti 
40 ^ p D*/WA«t«Mctt»^^*i/«>A-Ctt»Lfc«. 
aL^U-^--eaHBU, «J3E^@ (90t/0. 5 am 
Hg) ICj:f3H&*&te«flwl 3. 9g (8 3. 2mmol) * 
»it 9 9 1 % 0 

'HNMR (90 MHz. CDCU/TMS) : 67.3-7.9 (m. 4B. 
7P-rf>(y^), 5.4(m. IB, 2.4(d. IB. t 

Kb^), 1.6 (d. 3H. >^/U) 0 IR (NaCl): 3 
375 cm" 1 (OH). 1524 (Nth). 1349 (N{h) Q 

[0 0 2 0] 4 -^^7-^1 - (2-^ hP7xr. 

so I*ifttfcl00mlt^77^3|:i- 
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07*^} x^/-/H 1. 8g (7 0. 4mnol) , 
4-^yry®7. 74 g (77. 3nmiol) , DMA P 
9. 4 0 g (7 6. 9mniol) „ ^tKTHF 10ml &A 
tl s wtU^rWSC • HC 1 1 4. 8r (7 6. 9mmo 

i) % »thfi oomi <o&^m^i^m^mT. 

Tk^-efBTLfc nrnw^YVy-J 4~ (TLC) 

><3KU-^-T*«fi|L. *1 0 0m 1 t 2Nli2 0m 
1 *AftJ£#U (2 0 0m 1 X 5) -Cttffl 

lOOmK 5%^®^*^hy 00ml &Aix 

«B$U fim^/w (2 0 0ml X 3) Ttttti U g*B£ 

✓<#u-*--eaHgu «*A/ (-sot:) 

ffi«ttr2BMM?V\ »6^««#16. 4 K (6 
5. 9mmol) £*#fco 4*9*9 4%, 
1 HNMR (90 MHz. CDCla/TUS): 67.3-8.0 (m.4H. T 
ott^j/^), 6.3 (q. 1H. 5.7-5.9 (n, 1 

H. j^^->)s 4.9-5.1 (dd. 2H. 2.4(s. 4H. 

^fuy), 1.6 (d, 3H, **7l"). IR (NaCl): 17 20 
37 cm- 1 (C=0).1527 (N0 2 ). 1351 (N02) e E A Oc* 
#W) : Ci6 H25 Ni O7 {wfcJ~^$3MSaHS C62.24. H 6.07, 
N 5.62; XHtt C 62.60, H 6.15, N 5.42o 
[00 2 1] lO-^yTtyjl- (2^hn7x 

KMUftUfcl 0 Om lt777^^|:i O-fr^vHr 
y^oy^f K10. Og (4 9. 4mmol) „ fckTH 
F2 0ml£A*U Clixlwl- (2--hD7x=/U) 
a:*/— v^8. Olg (4 7. 9mmol) , DMA P 6 . * 30 
05 g (4 9. Snimol) „ fefcTH F 4 Om 1 0>&&« 
«*r«**«T. *8**T-j$TLfc«, *«"t»T?l«SnL 
£i&-?2 mrWLTLCtl- (2--hn7x = 

1iU £;h**'<#l'— U 7fc9 0ml£2N 
&titl 0ml fcAWiWU ^3r1f> (1 0 0ml x 

3) -CttttiU ^**>«*:*'<#u-*-t*M«L 
fc c ^^IC7k5 0ml x 5%«t«3k3R^h y !>A5 Om 

1 *AJt«#U (10 0ml X 3) T*tttiJ U 

-T-Sf&U **A, (-5 0t) Lft*^Kffift«*2 
B#rafifl\ SlfeOtt^fft^ 1 5 . 5g (4 6. 5mmol) 
*mc 0 lfe*9 7% c 

1 HNMR (90 MHz, CDCla/TMS): 6 7.3-8.0 (n. 4H. 
rD^f-fJ/^), 6.3(q. 1H, 5.6-6.0 (m. 1 

H. 4.9-5.1 (dd. 2H. 2.3 (t, 2 

H, ^UV). 2.0 (m. 2H. y^U'V). 1.6 (d. 3H. 

1.6 (m.2H. ^UV). 1.4 (m. 2H. ^fu 
>). 1.3 (s. 8H. y^U-^) 0 IR (NaCl): 1739 cm 
(C=0). 1528 (NOz). 1351 (Mb). so 
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[0 0 2 2] 5- (^np^^y/!)^) -Q^>^t 
1- (2--hP7x^) zxl^jv (-ffe^ (1 ES)^ 
^TR'=CB3. R 2 =Sl(CH3 )z Cl. n=4) <D&& 
SSfcB&Lfci 0ml t^77^3l:4^yryKi 

- (2 -~ h07x^/U) o^/P2. 0 3g (8. 14 
snnol) ^DD^f/^Vl. 24 g (13. lmm 
ol) t^ftOHzPtCU • 6Hz0&AiV &3S£tflSnF-C2 

156-170t/0. 2 5mmHg. i|Xfi2. 2 2g 
(6. 4 6mmol) ,IR«£7 9 % 0 
1 HNMR (90 MHz. CDCls/TMS): 67,4-8.0 (m.4B. 7 

(q. 1H, ^fV), 2.3(t. 2H, > 
?"^). 1.6 (d. 3B. 1.2-1.5 (m. 4H. * + 

UV), 0.9 (t, 2H, y^U-^), 0.4 (s, 6H. 

IR (NaCl): 1738 cm' 1 (O-O) . 1528 (NOz). 13 
50 (N0z) o E A : Ci* H22 Hi Oa iZttTZW&fc C 52. 
39. H 6.45, K 4.07; jgfflflt C 52.09. H 6.43. N 3.9 
4, 

[0023] 5- (hy^pp-yy^) -o^^ssr- 

jo^TR'-Cfo, R 2 -SiCl3. n-4 ) 

gffcta&bfcl 0ml t^77^3lU-^yfySl 

- (2-^ hD7x^;U) Ji^/P2. 60 g (10. 4 
mmol) thy^DD->7yi. 71 g (12. 6mmol) 

Hz PtCU -6H20^A^ SIMTt 1 ^fR3 

0-16 5t/0. 3mmHg. HXS3. 41 g (8. 2 7 
mmol) M^l 9%, 

1 HNMR (90 MHz. CDCls/TMS) : 67.4-8.0 (m. 4H. 
7o-?7-{^) ( 6.3(q. 1H. ^V). 2.4(t. 2H. > 
fUX). 1.6 (d. 3H. /^/u). 1.5-1.8 (d.4H. 
W^). 1.4 (t. 2H, ^^l^^) P IR (NaCl): 1738 
cm 1 (C=0). 1528 (NOz). 1351 (N0z) o E A : Cia H 
i6Ni04JC*M~6Sfe{a C 40.59. H 4.19. N 3.64; 2? 
mm C 40.17. H 4.01. N 3.49„ 

[0 0 2 4] 4 ~^<>T^&2 p U Kg>^gfe 
100mlt^77^3l:, 4-^yfy»3. 76 g 

(37. 6mmol) . *ttk^*^U4. 0 0ml (56. 
6 mmol) £A*K a*««T-C3. 5B£fflX«tLfc. M 
m (b.p. 1 1 810 K«fc9ltKU «^0^«C3. 4 2 
g (28. 9mmol) ^T^^ HX^7 7% P 
1 HNMR (90 MHz. CDCls/TOS): 65.6-6.0 (m. 1H. 
p<^V). 5.1 (dd. 2H.>^U-V). 3.0 (t. 28. ^^U- 
>). 2.5 (q. 2H. ^^U^) D 

[0 0 2 5] 4-^^^^!- (2-^ hP7x^ 

(ttfe^ 0 1) K&&) 
^5!5{aftL/tl 0 0ml -t*Z77*^{Zl- (2--h 
P7x^) /W3. 3 0g (19. 7mmol) , 

»THF10mU DMA P 2 . 47g (20. 2mm 
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oi) &Anfco ;ni:4-^yf>^o y K2. o 3 

g (2 0. 3nmiol) . i^THF 1 5m 1 ipk^t'Tg 
TUfc, ii^D^h^77-<- (TLC) x-rat*fifc 

--e«»U *100ml^M30^)^U fit® 

doomi x 5©) -cj*mu et&^^vMe* 

% : 1) T-«r®*b3lfei&ft3. 14g (12. 
6omol) Rf = 0. 4 5. 11X3*6 4%, 

1 HNMR (90 MHz. CDC13/THS): 6 7.3-8.0 (m, 4H. 
70^^). 6.3(q. 1H. >). 5.7-5.8 (m. 1 
H, >^>0. 5.0 (dd. 2H. ^fl/y), 2.4-2.6 (m. 4 
H, >^l^). 1.6 (d. 3H. ^^) 0 

loo2 6] s- (hy^op^jjyu) ^o^v&i- 

(2 hP7x^/U) :x^yP£ffH^>y =2^$^ 

M) XttMia-eMSb«^ (l^TO) LTx *ffi*««:lT 
ofc. ^il»!)x/N^^PP^Afl 0#Ffl& 
MWfcfrU fiA&K«WT (5 0 0W) *3HK£UT'< 

i^fttSCA-A) trjHv\ »»£ (SMfct£tea) . 
J I S R3 2 5 7 : 9 9IC£<5$« *MttJ>tFsi'* 
U «HJRtt^«ft*r»«Lfc. tttftM 

tur, 5- (hy> h^r^y/w) >«i - 
i i^-r. 

[0 0 2 7] 7y^2-r:hDKyC//Ux-7 ; ^ (—fig 
5fcmtCfc^TR'~H. n~3) (P^fifc 

(5 0. Ommol) ^^Lfc#fcl&»)fifc 
U $e>i:ry jvt =i —McfeM Lfca-^hp^y 

y/^n * K (3 2. 4mmol) ^WTU, M"C 
— Bfci£# L/Co T II /ur/wa— /Hi*W-C 1 8 6 Ommol 

£r?Tofc. M7 2t/0. 2mmHg. &&2 1 . 2mmo 
K UK** 6 6%. 

1 HNMR (400 y Hz. CDCls/TUS): 67.4-8.1 (m, 4H. 
To^x-fy^). 5.9-6.0 (m. IB, >^). 5.2-5.4 
(dd. 2H. ^1^). 4.9 (s. 2B. >^U^).4.1 (d. 
2H. y^U>-) 0 IR (NaCl): 1526 cnr' (N(h), 134 
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4 (N02) o EA: C10 Hi. Ni Os l£2tt"5®B<l: C 62. 17. 
H 5.74. N 7.25; XHtt C 61.63. H5.63. N 7.27. 
[0 0 2 8] 5-^»t^2-^ h vO\/JVX-— g 

5-^ty-l-t-/U (l3 8nmol) , 2--hP 
^/^p?K (5. Ommol) „ 6 0%**kthy 
*A (7. 7mmol) £{£J?5U 7 y 2 h 

7? A- : 0^^= 1 0 : 1) KiJ:*fS 

M&ftifro RffflO. 4 6. Ifcfi3. 2mmol x ifcs£6 
4%. 

'HNMR (400 MHz. CDCla/TMS): 67.4-8.1 (m. 4H, 
7pv^^), 5.8-5.9 (m. 1H. >^V). 5.0-5.1 
(dd. 2H. 4.9 (s. 2H. ^IxV),3.6 (t. 

2H. ^t^). 2.1 (m. 2H. ^l^). 1.7 (m. 2H. 
^fl/y), l.S (m. 2H, *^U>-) 0 IR (NaCl): 1 
526 cnr' (NOz). 1344 (NOz) . 1112 (C0C) P 
20 f0 029l 9— T*t~/U2-=> hn^VjyylcE— fvu 
^jtt*;(7)K:fcV»TR'-H, n-10? O-frfl 9 -f^- 

1 (8 6 lmmol) , 

K (3 2 

. 4maol) , 6 0%7K^bi- h y (5 0. Ommol) 

RSft^^/U=8 : 2) lC*6ffi§&£fTofc. RflEO. 
30 4 2.1RS11. 2mmol x IR^3 4% B 

1 HNMR (90 MHz. CDCls/TMS): 67.4-8.1 (m. 4H. 
7Dvf-f 5.7-5.9 (m. 1H. t^s), 5.0-5.1 

(dd. 2B. ^^U>) t 4.9 (s. 2H. >^l^V).3.6 (t. 
2H. 1.5-2.1 (m. 14H. 

[0 0 3 0] 2-^f>Prth7x7y(Ofc Y?*/><n 

J.W. Walkert>^&|c^oT^U^o 200mlt 
^77^3|:2--hP T i? h 7 31 y 5 . Og (30 
oddoI) , fc K7^^-*fil^3. 4 g (6 9mmol) , 
40 ^2. 0ml (3 Smmol). /1-6 0m 1 

*U 3^iS^L^ ^<jKU-^--C©I$L, 7K3 0 

m 1 ZmjLfz'ik. ^PPt^A (3 0ml X 4) 

L, (3 0ml X3) -Cifc#Lfc. ^oo^/^48«r 

x^y^t K7/^4. 3f< (24mmol) $T#fc 0 HX^ 
7 8%. 

1 HNMR (400 MHz. CDCls/TOS): 67.3-8.2 (m. 4H. 
TPvf^y^), 5.4&t/4.8 (3.3:1. br. 2B. T ^ 
so V)..2.2Rt/2.1 (3.3:1. s. 3H. > ^/U) „ I R (NaC 
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1): 1525 cor 1 (Mh). 1349 (N0z) o 
[0 0 3 1] 1- (2-- Vuy^=.;V) i/TV*#^ 



J.W. Walkerfc^fcKftoT^fifcLfc* lOOmlt 

0. 73g (3. lmmol) , ^DD^ix40ml$:l> 
*lfc 0 K7 7 h(^T-lMvy^y2. 2g (2 4nnno 
1) *l**U 5#Wjf#L/cu »5aUZl»^ 

V^y*r*9l*^fc«, 0. lM#Sfe*ifH-h y 

0. 0 8M^PO*/WAg^LTl- (2--hP7 

^-/U) ^7/^^^4 0ml (3. lmmol) 

*U «£fi> ££#1 0 0%i£fTLT^6*S£LT&f 

10 0 3 2] 5-^fr-fc~/Ul- (2- = hP7x^ 
^/l^-^ (-ft^fD^^XR'-CHa, n=6) 

5 00mltX77^^l:5 *ir>— 1 - 

ah- fVA. 00 g (4 0. Ommol) t 7 0%ii&Sg®f& 
A*j&S(10iS) tt;Uft#Lfco 1- (2-^hP7x 
-/U) i?7/>^y (3 0. 3mmol) WO. 2M^oo 
jfrA'AWKl 5 0ml SriBTU £i&-C-8fe}g#L*:o 

TftUBLfcSL v-U^y/U^^ix 
V> : 1**^=8 : 1) lcJ:*>flMJU 
T5-^>;H- (2--hn7x^/i/) rt^/uj:— 
TVHSrWfc. HRS3. 51 g (14. lmmol) . 0X^4 
7% 0 

1 HNMR (90 MHz. CDCh/TMS): 67.6-7.9 (o. 4H. 
rn-rf^^), 5.6-5.8 (m, 1H. ^>0. 4.9 (d 
d. 2H. . 4.9 (q. IB. >^>). 3.3(t. 2H. 

^U^). 2.0 (q. 2H. /fuy), 1.5 (d. 3H. * 
fvl"). 1.2-1.7 (m. 4H. l/X) 0 

[0 0 3 3] 2-^ho^y^3- (hll^PP->U 
/u) /u^ux>-f/P (-^(lEDlC^^TR^H, R 2 - 
SlCls. n=3) <D&$L 

SiRK&Lfcl 0mlt^7 7 ^p|:ry^2--ho 
^y^x-f/w (8. 9mmol) ^Aix, h y ^ o n -> 
7^ (9. 8mmol) . ^SOHzPtCle • 6fl20£A*L 

so-ioot:-e^^t/to &&m&&m^Mi, 

t i^l0 8t/0. 1 5mmHg. 4X§4. 3mmol. IR 
5*4 9% 0 

1 HNMR (400 MHz. CDCIj/IUS): 67.4-8.1 (o, 4H. 
7D-7f^y^) ( 4.9(s. 2H. 3.6 (t. 2H. 

. 2.0 (m. 2H. . 1.6(t. 2H. ^ 

f^U-^). IR (NaCl): 1527 cm 1 (NOz). 1343 (N 
02), EA : CioBi2NiOjSiiClil::*tT6Stfc<H C 36.5 
5. H 3.68. N 4.26: HSlfS C 36.15,8 3.81. N 3.84. 
[0 0 3 4] 2-^ hP^<y^6- (hy^oaV'J 



SiCh, n-6) <P#/ft 

5-^-t^2- = hD^yi?/H- ^A* (5. 9mm 
ol) t b»*w>7> (7. lmmol) £<£J8LT, 2 

- - h n^:xv?/U3 - (hy^PDi/y/W) :/p 

- ( MJ * n n -> » /u) ^^^wx- r^Sr^^Lfeo 
Ml45-1 50t/0. 2mmHg, »Rft3. 6mmoL 
ifc*fc6 5% 0 

1 HNMR (400 MHz. CDCls/TMS): 67.4-8.1 (m. 40. 
10 70^5/^), 4.9(s. 2H. ^fuy), 3.6 (t, 2B. 
^l^). 1.4-1.7 (m. 10H. ^I^). IR (NaC 
1): 1526 cm- 1 (NOz) , 1344 (N0z) o EA : C13 His Ni 
03SiiClsl;:**-r<53lI£te C 42.12. H 5.65. N 3.75; 
H$Jffi C 42.82. H 5.65, N 3.75 0 
[0 0 3 5] 2 -r=. h p^yXT/t-Tt: K<Q K7^> 

J.W.Walker. G.P.Reid. J.A.McCray and D. R.Trentham. 
J. Am. Chem. Soc.110, 7170 (1988)^«fe$nfc* 
&s J.F.Wooton and D. R.Trentham. "Photocheni 

20 cal Probes In Biochemistry", ed. P.E.Nielsen. Kluw 
er Academic Publishers, p. 277 (1989)lC$&ft$*tfc;fc 
&^%iCUT^Ufc e 300mm77^ = l:2 

- - h P^yX7;i^t Kl 2. lg (8 0. lmmo 
1) , t: K7^^-7KfP^J8m 1 (l5 6mmol) , 

6 Om 1 ^rAtt3^F^a^UfCo rt^U— * 
— -C»» U 7K 1 0 0 m 1 &2in;tfc:3L ^pp*^A 
(l0 0mlX4) T-ttttJU, ^DD^fi^ftK 

30 2-^hP-<yX7/Wfk KOt K7/^l 0. 5g 
(6 3. 6mmol) *'&tz.« W7 9% 
'HNMR (90 MHz. CDCh/TMS): 6 8.3 (s. IB. 
V). 7.4-8. l(m, 4H,7P-7f>{5/^). 5.9 (br. 2H. 
TSV). 

[0 0 3 6] (2 -~ hP7x^) v^7^^y (Jfc 

J.W.Walker. G.P.Reid. J.A.McCray and D . R . Trentham . 
J. Am. Chem. Soc.110. 7170 (1988) Ztltt 
LT^Jifc Lfc 0 5 00mltA77^3l:2 
40 --hpKyX7/^Tk KiOc K7/^7. 0 0 g (4 
2. 4mmol) , MAcMit^ ^ 2 0 5 m 1 

fc 0 K7 7 hftX--m<t-*>tf>& 2 7. 8g (2 8 1 
mmol) £A*U ^taT-1 0#Mlg#Lfc«, »i®U-®Kb 
-^>-#^&Rft^*:&. 0. lM^K7K*^hy !)A20 

omiT^u ^Kfi5^^->^A-ee;^ur 0. 

2MM>f^>^i: LT (2--hP7x^/H ^ 
7^^>|!)205m] (4 2. 4mmol) ^r^fco »S 
tt, a«?d5i0 0%iStTUT^6i:^UTftSUfco 

so [0 0 3 7] (2-^ hP7x^) i^r^^^V^ 
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^fc 5 — ^fr-fr:=./U2 — h P^y^x-f/W (— f& 
^t(7ET) lw jo t >"CR ! =H. n=6) <D^^L 
Tk&^T-l 0 0 0ml t777^3(:5-^ty- 1 
-t-/K5 5. Snmol) £7 0%E&9&5££tti&fi 
(I8ffi) U*u (2--hn7x-^) i?7 

/y^y (42. 4mmol) (DO. 1~0. 2M^dd* 

U ^ir^/i^ hD^yy;ux 

-7/^„ RfO. 4 2 x lRfil5. 3mmo K 
iRJfc 3 6%. 

1 HNMR (400 MHz. CDCU/TMS): 67.4-8.1 (m. 4H. 
TwTj yf), 5.8-5.9 (m. 1H, ^V). 5.0 (dd. 

2H, ^UV). 4.9 (s. 2H. 3.6(t. 2B. 

**f>0. 2.1 (m. 2H. /f^), 1.7 (m. 2B. * ^ 
U^). 1.5 (m. 2H. 7*^U^) 0 IR (NaCl): 1526 
cm- 1 (NQz), 1344 (NO2). 1112 (C0C) o EA : Cu H 20 
iT^OslCtt-r^SBfM C 66.36. H 7.28. N 5.95: H 
®M C 66.16. H 7.35, N 5.78o 

[0 0 3 8] (2^hP7xr:;U) */7 V * $ >^&M 

(7E'niwfc^XR l °H. n-10) O^fife 
9-7ty-l-t-/U (24. 6mmol) . 7 0%i®J& 
3fSS&2?B, (2-~ hP7x^) v^r/^y (1 
2. 5nnDol) Srftjfl U (2-- hD7x-/U) ^7/ 
^V'Srfiiv^fcS — ^3rir~/U2-~ h P^y^/Ux- 
f k /ua>&*fc|RjflMc*«fe4:fTV\ >y*^/U^^A^n 30 
vh^77^- (^^V:ftK^^=8 : 2) UlJ; 

/^-x/^Sr^Uyiio RfO. 4 2, Ml. 8mm 

0 1 , iR^l 5% 0 

1 HNMR (400 MHz. CDCls/TOS): 67.4-8.1 (d. 4H. 
roTT-fj'^, 5.7-5.9 (n>, 1H, 4.9-5.0 
(dd. 2H. t'? 1 ^). 4.9 (s. 2H. ^fyy),3.6 (t. 
2H. ^UV). 2.0-2.1 (m, 2H, *^UV), 1.6-1.7 
(m. 2H. ^U^). 1.3-1.4 (0. 10H. >^t-^) 0 

IR (NaCl): 1527 cm- 1 (NO2). 1343(N0z)<, EA: 40 
CiTHzsNiOalC^H-SSfSfii: C 70.07. H 8.65. N 4.81; 
HlBiJtl C 69.02. H 8.58. N 4.57 e 
10 0 3 91 2- — hP^<y^3- (h^ppy/y 

HE 

&fc*Xfc2-- ( h|j ^ □ D y y /U) 

e/u^— ^/K^^^c^^-e^^jffic. *>y = 

(3 0#R3) LX, 2?ffi&S&£*To*: 0 Steft 
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^SJBEtK®^ (5 0 0W) LX'>V 

7^7>f/^^n xM^o^na^RW us®** /w 

A -A) (tffcrtgttfc) , J I S R3 

25 7 : 9 9t5^, ^tl^tKD $ ^/><Z)g«a £®| 
5£U ^ffi#!Ba>£rt;£SMLfc<> LX. 2- 

ihD^y^u3- ( h V * h*->5/JlA0 -7u\?/\,x. 

fro S^Ki:«jttAi:<D§|^Sr02»w^-ro 
[0 0 4 0] 

[%^o^] t Kp*i^gt££-*-5SJS35£ UX 
^1^^ p p >>> ^su&xtt i?* an* ^mxn h V 
*ppg£*ru ffio^Co h p-iy^t^-y 

> y /v&xtt^* p p ^ f/u-y y /^sxtt hy^ppy 

^>f/^yy/^ ^ppyf^yii/H, hy^p 
p-yy/ui^DDi^sto^y v^jsrig 

[Ban h y ^ pp^y^s^w-ri^^^/w^i^^ ^ 
X7s/^y >-i/#j (1) (jE^x^p^h) thy^h 
y /w&fc^-rs^^Tvi'^v'^ ^ y^y 

(i) (JEJg-Wo -y 10 ^rffiVNXv'y p^^^^>^>^ 

[E2] h y * pp^y/ussr^-r^^-^/un^^v 

* ^^y X^J (II) (IE^XT'p y h) ^ h y ^ h 

*s/i/y /i-««r#-r6a— ^/uai5/7 >^ ^^y >-^»J 

(ii) (8»-C^py.H $rffi^X'>y 3^*>oixx<^^ 

ir««E (4>^X^p->h) ^ttTtOSi£:^tlSttft 
(Dte&Z^-t??? Xfe^> 0 

[@3] ^^yvi?>7^s/^y v^w (i) (mm 

TT'Pyh) ^i-^/U^>7>-^^^y y^ffl (II) 
(jE^X^p y h) «rffl^X*ffi^4rfTo/ii^y = 

^77t^ a 
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[filtiB] Ml2¥l2^22B (2000. 12. 
2 2) 

[^SafjE l ] 

miEzm&m*] mm® 

[*tIE*te^B£] 00 17 

[ooi7] -jbw; (i) mt&ton. im^ffiot k 

zi'&Xfiv^ o n * y /ugXtt h V f o a i^y /U 

m&trtzzhZtifWib'rz. -«« d) oft** 

Sffit Ko*wug ur by * 



^sy*L-c\ 5- (hy*up->y/u) sotis&i 

- (2-ihn7x=;H m^/u (— Jtt5£(iES)K*5^ 
"CR^CHa. R 2 =SlCl3. n=4) «rJil>^^/^ 
(I) (iE^T^Pyh) 5- (h!Mh*3/f 
y/p) ^y^yKi- (2-^ho7x^u) x^vw* 
fflV>rc^V^/w ( i ) (S^T^n 7 H * £ x ->y 3 

Mt^yH tcoi>T. jftJl^n (HlS*B8) 

hy ^oci'>y^s**i-6^^^/u (i) -ci*. 
^tax- 2 o ^ra^^®^t(s$:2e u/t •> y =» v * 

iS«^#X l B*fflO£J®tefifc£16 y =i ^ * i/N^. 
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Srttifv^u (i) -era, o#figtf>:g®te 
m2a. ^■-y L /um^7>^^y i J>^n\ti,x. 2- 

n h a^vcx/u3 - ( h il ^ a a ->y T'a f /n- 
7vU (— «^(1ET)IC*5V^R»=H. R 2 =SiCl3, n = 
3) Zm^tt^/lrill) (E*Jg^nyh) £ % 2 



So 



F*-A(#%) 4H049 VN01 VP01 VQ19 VQ29 VR22 
VR23 VR31 VR32 VU22 VU24 
VU34 

4J037 AA04 AA05 AA15 AA18 AA22 
AA2S AA26 AA27 AA30 CB23 
EE02 EE24 



